Introduction
Prolonged prehospital delay in patients experiencing symptoms of acute coronary syndrome (ACS) remains a problem, with most patients delaying at least two hours before seeking health care.(1) Over the past three decades, numerous investigators have described the characteristics of patients who delay in response to ACS symptoms. (2) These studies have helped to identify high-risk groups needing intervention. Yet, after patients are enrolled in a clinical trial and receive an intervention designed to decrease delay time, some seek care quickly and some do not. (3, 4) At this point we remain uncertain about who responds to our interventions. Understanding which patients respond best to particular interventions would provide mechanistic insights into the process by which intervention approaches work in particular patient groups. Therefore, the purpose of this study was to identify patients who responded appropriately to an educational intervention designed to reduce ACS treatment seeking delay and to compare their clinical and sociodemographic characteristics with those of patients who failed to respond to the intervention. This was a secondary analysis of data from the PROMOTION (Patient Response tO Myocardial Infarction fOllowing a Teaching Intervention Offered by Nurses) trial, described further below. After 2 years of follow-up, neither median prehospital delay time nor emergency medical system use differed between the intervention and control groups. (5) Most educational interventions seek to increase knowledge and change attitudes and beliefs. A concern when educating patients about the risk of ignoring ACS symptoms is the possibility that education could increase anxiety, a response known to be associated independently with poor outcomes.(6,7) Perceived control, the belief that one has at one's disposal strategies to reduce the aversiveness of an event, is associated with low levels of anxiety. (6, 8, 9) Based on this rationale, we hypothesized that patients with an increase in perceived control and a decrease in anxiety would be most likely to seek treatment rapidly when ACS symptoms occur. (8, (10) (11) (12) This hypothesis was tested in subjects who sought care for an acute event, regardless of assignment to the experimental or control group. Then we identified intervention group patients who experienced a change reflecting this responder pattern, presumably in response to the intervention. Then we described how these intervention group responders differed from nonresponders. Here we hypothesized that intervention group subjects with the responder pattern would have higher ACS knowledge, attitudes, and beliefs than intervention group subjects without the responder pattern.
The common sense model (CSM) of illness representation was used to guide the educational intervention and our interpretation of the results obtained in this study. Leventhal (13) hypothesized that people form commonsense or lay representations when confronted with illness-related information. These lay representations or mental schema influence the manner in which symptoms are interpreted and how decisions are made. Leventhal et al.(14) viewed this formation of a mental schema as a critical first step prior to the mobilization of coping resources to manage a health threat.
Mental schemas are formed, activated, and modified in response to information about an illness. These schemas have five main components: identity, perceived consequences, timeline, perceived cause, and cure or control. (15) Identity includes the label and the symptoms of an illness, such as chest pain. Consequences are beliefs about the seriousness of the illness and its potential influence on everyday life or normal functioning. Timeline is the length of time the illness is expected to last. Cause is the biological, psychological, or environmental factor believed to cause the illness. Cure or control refers to the person's perceived ability to cure or control the illness. Additional dimensions recently added to the CSM, which are pertinent to this study are acute or chronic; two subcomponents of control: treatment control and personal control; illness coherence, which reflects the clarity with which the person understands the illness; and emotional representations, which reflect distress and anger in response to illness. (16) In this study we used a three step analytic approach to (1) identify predictors of a rapid response time, (2) identify subjects with a change in the value of these predictors between baseline and three months follow-up, and (3) compare participants with and without the favorable pattern of response three months after the intervention.
Methods
The study was reviewed and approved by Institutional Review boards at each local site. We enrolled 3,522 patients previously diagnosed with ischemic heart disease into a randomized controlled trial known as PROMOTION. The study design has been previously described,(4) but in brief, patients were randomized to receive a single, face-to-face education session with a reinforcing telephone call that occurred approximately one month later or to a control group that received care-as-usual. The content of the education session is described below. Data were collected at enrollment, 3-and 12-months follow-up; data collected at 3-months were the focus of this analysis. All participants were followed for two years to ascertain the effect of the intervention on the time taken to seek care for ACS symptoms. Physicians caring for the patients and the research assistants collecting follow-up data were blinded to study assignment.
Patients were recruited from in-hospital and out-patient settings in the United States (n=1985, 56.4%), Australia and New Zealand (n=1537, 43.6%). For this analysis, only those 490 subjects who sought care for an ACS event were included (N=272 intervention group, N=218 control group). Enrollment occurred between 2001 and 2003. Patients were eligible for the study if they had a diagnosis of ischemic heart disease, confirmed by their physicians or hospital medical records, and if they lived independently (i.e., not in an institutional setting). Patients were excluded if they were unable to participate in data collection because of an inability to read or understand English or a major and uncorrected hearing loss.
Patients also were excluded if they had a serious complicating comorbid illness such as a psychiatric illness, impaired cognition, or a terminal illness.
The initial contact with patients was a face-to-face interview conducted in a place convenient to the patient (e.g., out-patient clinic, physician's office, or patient's home). The study was explained in detail and written informed consent was obtained from all participants. Baseline data were collected following enrollment and prior to randomization. Subsequent data were collected at a convenient location or by telephone after the patients had received a mailed copy of the data collection instruments.
The intervention, described in detail elsewhere,(4) was based on the CSM, with ACS symptoms conceptualized as the stimulus that patients must process both cognitively and emotionally. Patients in the intervention group received structured education in the three areas recommended by National Heart Lung and Blood Institute Working Group on Educational Strategies to Prevent Prehospital Delay in Patients at High Risk for Acute Myocardial Infarction-information about ACS, anticipated emotional issues, and social factors that influence the response (http://www.nhlbi.nih.gov/about/nhaap/nhaap_pd.htm).
Information focused on typical and atypical symptoms and possible variability in symptom presentation. Study participants were advised about when and how to take aspirin and nitroglycerin and to call the Emergency Medical Service (EMS) immediately if their discomfort was not relieved rapidly. The National Heart Attack Alert Program advisory form was provided to all intervention group participants. The emotional component of the intervention led patients through the process of anticipating their emotional responses to ACS symptoms that might lead to delay. Prior experiences accessing the medical system were discussed. Role playing was used to help patients deal with potential scenarios. Social factors were addressed by asking patients to bring their spouse, another family member, or a friend to the intervention session if possible. Spouses and significant others were "deputized" to act as the decision maker if the patient hesitated to call EMS in the event of cardiac symptoms.
The intervention was delivered in a quiet, private setting and required, on average, 40 minutes. One month after the initial intervention session, patients in the intervention group were telephoned and the main points of the intervention session were reviewed. The usual length of the phone call was 15 minutes.
Variables used in this analysis were time to first emergency department (ED) presentation and demographic (age, gender, education, insurance status), clinical (history of angina), treatment related (cardiologist provider, prior participation in cardiac rehabilitation, presence of the family at the intervention), and psychosocial (ACS attitudes, ACS beliefs, ACS knowledge, anxiety, depression, and perceived control) factors.
Data collected from the medical record at baseline included clinical history, type of health care insurance, and the specialty of the treating physician. Standardized questionnaires were used to collect data on the sociodemographic, psychosocial, and prior participation in cardiac rehabilitation. Presence of the family at the intervention and whether reinforcement was provided one month later were noted in the intervention records. All data were entered via the Internet into a database specifically designed for this study that had appropriate privacy safeguards.
Perceived control was measured using the Control Attitudes Scale-Revised (CAS-R), an 8 item scale scored by adding the item scores, reversing 2 items. Total scores range from 8 to 40; higher scores indicate greater perceived control. Scale items measuring perceived control address the perception of being able to manage one's heart condition by doing "all the right things" and being able to cope with the heart condition. A typical item from the scale is: When I manage my personal life well, my heart condition does not bother me as much. Cronbach alpha coefficient was .72 in this sample. Construct validity has been previously established. (17) Emotions (i.e., anxiety and depression) were measured using the Multiple Affect Adjective Checklist (MAACL)(18), a list of 132 alphabetically ordered adjectives that are either negative (e.g. fearful) or positive (e.g. calm). Responses to relevant negative adjectives are summed and positive adjectives are subtracted to calculate scores. Internal consistency in this study was .79 for anxiety and .86 for depression. Convergent validity has been established. (19) Knowledge, attitudes and beliefs about ACS were measured using the ACS Response Index. (20) This self-report instrument has 31 items in three embedded scales. Knowledge about ACS is measured with 21 items (e.g., lower abdominal pain) rated yes or no as symptoms of a heart attack (alpha .82 in this sample). Another 12 Likert-type items assess patients' attitudes toward ACS (5 items) and beliefs about the appropriate responses to ACS symptoms (7 items) (alpha .76 in this sample). Scale items reflecting higher, more accurate ACS beliefs address getting to the hospital as soon as possible with chest pain, not being embarrassed to go to the hospital if a heart attack is suspected, and taking an ambulance, regardless of cost. Items reflecting more positive attitudes focus on symptom recognition and confidence in the ability to get help for oneself or someone else if a heart attack was suspected. Discriminant validity of the ACS Response Index has been established. (20) All analyses were restricted to admissions for clinically validated cardiac events. To identify all such events, participants were asked to telephone the research office if they sought medical treatment for possible ACS symptoms. In addition, all participants were called every six months and asked if they had experienced ACS symptoms and sought medical care. During these phone calls subjects were queried about these ACS symptoms, and only 25 symptoms not on the list were mentioned; only 2 of these symptoms were "anxiety". The most commonly added symptom was "back pain". Electronic hospital records were screened whenever available. In all cases of admission to the emergency department, medical records were reviewed by registered nurses to determine ED diagnosis, prehospital delay time, and mode of transport to the hospital. Time from symptom onset to hospital presentation was obtained from the hospital medical record or, in those cases with no notation in the medical record, from the EMS prehospital medical reports.
We used a three step analytic procedure to identify and describe the subjects who responded to the intervention. First, using baseline data from the sample experiencing an acute event, we tested anxiety and perceived control as predictors of delay time. Next, using only the intervention group, we examined the change in the value of the significant predictors identified in step one between baseline and three months follow-up. The objective was to identify subjects with the desired pattern of change following receipt of the intervention. Those subjects who demonstrated the desired pattern were classified as responders. Finally, a descriptive analysis was performed to identify any differences in demographic, clinical, or psychosocial characteristics between responders and non-responders. Here we tested the hypothesis that knowledge, attitudes, and beliefs would differ between responders and nonresponders.
In step one, delay time was first log transformed to better fit the assumptions of regression modeling. Then, a multiple regression model was used to assess the significance of the hypothesized covariates in explaining response time in the full sample of 490. A decrease in anxiety and perceived control were associated with shorter delay time.
In step two, the intervention group (N=272) was examined to identify those who experienced a decrease in anxiety and perceived control from baseline to 3-months. After computing the difference between the 3-month and baseline values of anxiety and perceived control, a multiple regression model was used to predict the difference while adjusting for the baseline values of both variables. We classified subjects with decreases in both anxiety and perceived control to be responders to the intervention.
In step three, we compared responders to non-responders from the intervention group in terms of demographics, clinical, and psychosocial factors. Pearson's Chi-Square was used to assess the significance of the bivariable relationship between being a responder and any categorical predictor. A simple comparison of means via Student's two-sample t-test was used to summarize the relationship for continuous variables with an F-test for equal variances used to determine whether or not homogeneity of variances should be assumed. Together, these three analytic steps answered the question of who was most likely to respond to the educational intervention provided in this study. All analyses were performed using SAS v. 9.2.
Results
The total sample of 490 was predominantly Caucasian (90.4%), male (64.1%), 65 years of age or older (61.8%), well-educated (58.5% with at least some college), and under the care of a cardiologist (84.4%). The median prehospital delay time in hours was 2.20 in the experimental group and 2.25 in the control group (p>.05). (5) In the first step, the multiple regression models identified anxiety and perceived control as significantly explaining the variability in delay time ( Table 1 ). The positive terms for anxiety and perceived control suggest that subjects with lower anxiety and lower perceived control had shorter delay times.
Having identified lower anxiety and perceived control as significant predictors of shorter delay time, in step two, a predicted difference in these variables over three months was computed. A subgroup of 73 subjects (26.8%) of the 272 intervention group participants had a decrease in both anxiety and perceived control within three months after participating in the intervention. As seen in table 2, the regression parameter estimates suggest that subjects with higher baseline anxiety and perceived control were more likely to be responders. At baseline, responders had a mean MAACL score that was approximately twice as high as non-responders. Notably, though, higher values of baseline anxiety and perceived control were associated with smaller differences between 3-months and baseline.
In step three, we compared responders (N=73) and non-responders (N=198) in terms of ACS knowledge, attitudes, beliefs, demographic, clinical, and psychosocial variables. As seen in Table 3 , there was no difference in knowledge, attitudes, or beliefs between responders and nonresponders. The only demographic characteristic that differed significantly from homogeneity in the proportion of responders was insurance status with subjects who were uninsured or government-insured, including those served by the Veterans Affairs system, being most likely to be responders in comparison with the other groups. The only psychosocial characteristic, other than anxiety and perceived control, that differed significantly between responders and nonresponders was baseline depression. Responders were significantly more depressed than nonresponders. No differences were identified in clinical characteristics.
Discussion and Conclusions

Discussion
The results of this analysis suggest that an intervention that decreases anxiety and perceived control may decrease ACS treatment-seeking delay. The goal of decreasing anxiety was anticipated but the beneficial effect of decreasing perceived control was surprising. We have previously shown that increases rather than decreases in perceived control are associated with lower anxiety and better outcomes. (8, 12) These results suggest that maintaining a high level of perceived control during an acute illness event may be counterproductive. The beneficial decrease in perceived control may be able to be explained by accounting for the passage of time. That is, it may be the change from an early perception of control to a realization that true control is lacking when it comes to ACS that stimulated these responders to seek care. When an illness is acute, a high level of perceived control coupled with low anxiety can result in self-deception, denial, and failure to seek care ( Figure 1) . (21) When perceived control is high and anxiety is high, the threat may be perceived appropriately but the anxiety may cause an inability to relinquish control to others. Relinquishing control may be recognized by patients as beneficial in response to acute symptoms. Perhaps when perceptions of control decrease, acute symptoms force patients to deal appropriately with the situation. (22) Most interventions aimed at decreasing delay in response to ACS symptoms, including our own, have focused on increasing knowledge, changing attitudes, and influencing beliefs about the need to seek care. Thus, we hypothesized that responders would have an increase in ACS knowledge, attitudes, and beliefs. It was surprising, therefore, that the responders experienced no change in any of these three key factors within the first three months after the intervention. This finding suggests that tailoring interventions to address the psychosocial responses may be more important than addressing knowledge, attitudes, and beliefs. That said, though, discussions of knowledge, attitudes, and beliefs may be the method by which psychosocial responses are influenced. Other factors such as social support or the availability of help are known to influence prehospital delay time. Although these factors were not significant in this analysis does not indicate that they do not influence helpseeking behavior. Support is a major influence on psychosocial responses. Further research is needed to clarify the interaction between knowledge, attitudes, beliefs, anxiety, and perceived control.
Another interesting finding from this study was that the intervention appears to have been effective in an unlikely group of individuals-those without private health insurance. This is a hopeful finding that suggests that this style of intervention may be useful in decreasing health disparities in low income groups. Others have found that low income groups delay seeking care for acute symptoms.(23) For example, in a sample of predominantly African American women, they delayed an average of 20.4 hours for ACS symptoms (median = 4.5 hours); most (69%) delayed more than one hour. The major factor associated with longer delay in this low-income group was the belief that she could not personally ever have an acute myocardial infarction. It appears that our intervention approach might be useful in this particular group.
Limitations of this study were the use of primarily self-report data, although treatment seeking delay was measured objectively from the medical records. However, the major characteristics of responders were psychosocial, which must be judged by self-report. Thus, self-report is not judged to be a major limitation of this analysis. Our sample was largely Caucasian, so we could not consider race or ethnicity as a factor. Finally, as the original trial produced a null result for the primary outcome of prehospital delay time, these results must be interpreted considering the possibility that the intervention was too weak to effect change not only in the primary outcome but also in the underlying psychosocial mechanisms.
Conclusion
In conclusion, the results of this study suggest a specific desired pattern of response-a decrease in anxiety and perceived control in response to an intervention of this type. Only 26.8% of those in the intervention group responded appropriately. Further research is needed to understand how perceptions of control change with time and reflection. These data suggest that perhaps the ultimate goal of an intervention designed to improve the response to ACS symptoms is one that decreases anxiety and perceived control.
Practice Implications
The results of this study challenge our existing beliefs about anxiety and perceived control. Those most likely to respond to this type of educational intervention were most likely to be those experiencing a decrease in both anxiety and perceived control following the intervention. New intervention approaches aimed at decreasing both anxiety and perceived control are needed. Graphic Depiction of the Manner in which Anxiety and Perceived Control were Hypothesized to Interact to Influence Treatment-Seeking Delay The negative coefficient associated with baseline perceived control suggests that adjusting for baseline anxiety, a higher baseline value of perceived control is associated with a smaller difference in perceived control observed between 3-months and baseline. A similar interpretation follows for anxiety.
